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DIRECTED REGULAR GRAPH
$G=(V, E)$ , , $V$ , $E$
$e=(u, v)\in E$ , $u$ $e$ , $v$ $e$ , $v$
$d^{-}(v)$ , $v$





$e_{v}(u)=\delta_{v,u}$ $\{e_{v} ; v\in V\}$
$H=\ell^{2}(V)$ , $G=(V, E)$ $A=A(G)$
;
$\mathrm{D}\mathrm{o}\mathrm{m}(A)=\{x=\sum_{v\in V}xve_{v}\in H$ ; $\sum_{u\in V}|\sum_{v\in D^{-}(u)}X_{v}|^{2}<+\infty\}$
,
$Ax= \sum$ $\sum$ $x_{v}e_{u}$ .
$u\in Vv\in D-(u)$
$D^{-}(u)$ , $u$ , $A=$
$A(G)$ $G$ $A(G)$ , $G$ bounded valency
, $G$ bounded valency ,
$G$ $A(G)$ , $\sigma(G)$
$r’(G)$ , $w(G)$
$r(G)= \sup\{|\lambda| ; \lambda\in\sigma(G)\}$ , $w(G)= \sup\{|\langle A(G)x, X\rangle| ; ||x||=1, x\in H\}$
,
$r(G)\leqq w(G)\leqq||A(G)||\leqq\sqrt{d^{+}d^{-}}$
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$d^{+}= \max_{v\in V}d+(v),$ $d^{-}= \max_{v\in V}d^{-}(v)$ $G$ 1 ,
$A(G)$ , $d$ $G$ ,
$r(G)=w(G)=||A(G)||\leqq d$
, $k$ , k-
$G$ , $k$- $r(G)=k$
, ,
1([5]). $G=T_{3}$ (homogeneous tree);
, $G$ 3- , $r(G)=2\sqrt{2}$
, Biggs [1] , k-
$G$ , $0$ , $r(G)=k$
, [2] , k-
$G$ $0$ $A(G)$ normaloid , $r(G)=k$
, $G=(V, E)$
$2([2])$ . $G=(V, E)$ $V$ X , $X$
$V\backslash X$ $\partial^{+}X$ , $V\backslash X$ $X$ $\partial^{-}X$
,
$i^{\pm}(G)= \inf\{\frac{|\partial^{\pm}X|}{|X|}\cdot X$ $V\text{ }\}$
100
,$i(G)= \max\{i^{+}(G), i^{-}(G)\}$
$i(G)$ $G$ , $|\cdot|$ ,
3 $([2])$ . $k$- $G=(V, E)$ , $i(G)=0$ ,
$A(G)$ normaloid , $r(G)=k$
, $i_{0}(G)$ , $i_{0}(G)=0$
, $r(G)=w(G)=||A(G)||=k$
4 $G=(V, E)$ ,
$i_{0}(G)= \inf\{\frac{|\partial^{+}X|+|\partial^{-}X|}{2|X|}$ ; $X$ $V$ $\text{ _{}\mathrm{r}}\mathrm{J}*\mathrm{f}\mathrm{l}^{-\text{ }\mathrm{I}}$
$i_{0}(G)$ $G$
5 $G=(V, E)$ , $uv\in E$ , $(u, v)\in E$
$(v, u)\in E$ , $i(G)$ $i_{0}(G)$ , [1]
–
$G=(V, E)$ , $x\in\ell^{2}(V)$ , $\triangle(x)$
$\triangle(x)=\sum_{v(u,)\in E}|_{X_{u}^{2}}-x_{v}|2$
.
, $V$ $X$ , $x=\{x_{v}\}\in l^{2}(X)$ , $v\in X$
$\tilde{x}_{v}=x_{v},$ $v\in V\backslash X$ $\tilde{x}_{v}=0$ , $\tilde{x}=\{\overline{x}_{v}\}\in\ell^{2}(V)$








$k$- $G=(V, E)$ , $i_{0}(G)=^{\mathrm{o}}$ , $A(G)$ normaloid
, $r(G)=k$ , $k=r(G)=w(G)=||A(G)||$ ,
$w(G)=k$ $i_{0}(G)=0$ , $r(G)=w(G)=||A(G)||=k$
, $k$ $G$ , $i_{0}(G)=^{\mathrm{o}}$ $r(G)=w(G)=$
$||A(G)||=k$ , 2 $i(G)$
$i_{0}(G)$











, $i(G)=0$ , $i_{0}(G)=2$
, $G=(V, E)$ k- , 3 , $i(G)=0$
$r(G)=w(G)=||A(G)||=k$ , 8 $i_{0}(G)=0$
, $C_{J}^{\gamma}$ , $i(G)=0$ $i_{0}(c)=0$
, [6] elementary ratio ,
10 ([6]) $G=(V, E)$ ,
$\epsilon(G)=\sup\{\frac{|E(X)|}{|X|}$ ; $G’=(X, E(X))$ 1 $G\text{ }\}$
$G$ elementary ratio
11. $([6])$ $k$- $G$ ,
(1) $i(G)=0$ $\epsilon(G)=k$
(2) $\epsilon(G)=k$ , $A(G)$ normaloid $r(G)=k$
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